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Abstract
The pre-programmed muscular activity is thought to play a key role in preparing
the human body to the forthcoming impact forces in landing movements (Santello,
2005). The aim of this study was to assess the adaptability of the motor control
of landing from a jump in simulated microgravity conditions. Experiments were
carried out in the A300 0g during ESA parabolic flight campaigns. Participants
were equipped with a loading system (Gosseye et al., 2010) creating 4 simulated
gravity conditions (1g, 0.6g, 0.4g and 0.2g) during the 0g phases. Eight subjects
were instructed to perform several consecutive counter-movement jumps (CMJs)
and to land without rebounding. Kinetics, kinematics, and muscular activity of the
lower limbs were recorded. The first 3 trials per gravity condition were rejected
to avoid a learning effect. Subjects were able to perform CMJs in 0g and to land
without re-bounding in the 4 gravity conditions. In the 1g condition, aerial time
was 267 ± 35 ms (n=184); at land...
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Abstract: The pre-programmed muscular activity is thought to play a key role in
preparing the human body to the forthcoming impact forces in landing
movements (Santello, 2005). The aim of this study was to assess the
adaptability of the motor control of landing from a jump in simulated
microgravity conditions. Experiments were carried out in the A300 0g during
ESA parabolic flight campaigns. Participants were equipped with a loading
system (Gosseye et al., 2010) creating 4 simulated gravity conditions (1g, 0.6g,
0.4g and 0.2g) during the 0g phases. Eight subjects were instructed to perform
several consecutive counter-movement jumps (CMJs) and to land without re-
bounding. Kinetics, kinematics, and muscular activity of the lower limbs were
recorded. The first 3 trials per gravity condition were rejected to avoid a
learning effect. Subjects were able to perform CMJs in 0g and to land without
re-bounding in the 4 gravity conditions. In the 1g condition, aerial time was
267 ± 35 ms (n=184); at landing, the peak vertical ground reaction force was
3.0 ± 0.9 times body weight with a whole body stiffness of 429 ± 386 s-2.
Muscular activity was present before touchdown for most of the recordings in
the 1g condition. With decreased gravity conditions, jump height and aerial
time increased. Peak vertical ground reaction force decreased proportionally to
the gravity condition, and whole body stiffness and amplitude of pre-landing
muscular activity were reduced. These results suggest that the human body
adapts whole body compliance and muscular activity with respect to the gravity
condition. The presence of a pre-landing muscular activation suggests that the
instant of touchdown can be predicted in different simulated gravity conditions.
The fact that pre-landing muscular activity tends to disappear in 0.2g condition
could be part of the specific landing control. Indeed, whole body stiffness has
to be sufficiently low to avoid re-bounding on the ground in 0.2g condition.
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